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@ Starter with epicycle reduction gear. 

@ A starter with an epicycle reduction gear having 
a one-way clutch within the casing thereof, which 
can shut off dust and filthy water, has a simplified 
structure, has a reduced nunnber of parts and com- 
ponents, has reduced size and weight and has im- 
proved durability of the one-way clutch. Such a 
starter achieves these effects by housing the one- 
way clutch (7) within the casing (5) of the epicycle 
reduction gear. The one-way clutch (7) is housed 
within the casing (5) of the epicycle reduction gear, 
which includes a plurality of planetary gears (30). 
The one-way clutch (7) comprises a small-diameter 
cylindrical part (53) of the casing (5), serving as a 
clutch inner member, a small-diameter cylindrical 
part (44c) of the internal gear (44), serving as a 
clutch outer member, fit on the small-diameter cylin- 
drical part (53) of the casing (5), a clutch roller (70) 
disposed between the small-diameter cylindrical part 
(53) of the casing (5) and the small-diameter cylin- 
drical part (44c) of Internal gear (44), and a spring 
(71 )- The internal gear (44) includes a iarge-diameter 
cylindrical part (44a) with an annular face. The one- 
way clutch (7) is formed so as to have a smaller 



diameter than the outside diameter of the large- 
diameter cylindrical part (44a) of the internal gear 
(44). 
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CROSS REFERENCE TO RELATED APPLICA- 
TIONS 

This application is based upon and claims pri- 
ority from Japanese Patent Application 5-266078, 
filed October 25, 1993, the contents of which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention : 

The present invention generally relates to a 
starter having an epicycle reduction gear. More 
particularly, the present invention relates to a start- 
er for starting an internal combustion engine having 
an epicycle reduction gear. 

2. Related Art : 

It Is connnnon for starters for internal combus- 
tion engines to have a one-way clutch, which pre- 
vents driving of a starter motor by the engine when 
the engine is started. Normally, the one-way clutch 
is directly connected to a pinion gear. 

Japanese Utility Model Publication Laid-Open 
No. 52-19528 discloses a starter equipped with an 
epicycle reduction gear. In this document, the one- 
way clutch is disposed between the outer periphery 
of an internal gear in the epicycle reduction gear 
and the inner periphery of the casing encompass- 
ing the epicycle reduction gear. Because the epi- 
cycle reduction gear and the one-way clutch are 
integrally formed, the one-way clutch is protected 
by the casing of the epicycle reduction gear from 
external dust and contaminated water, which could 
othenvise cause problems to the one-way clutch. 
Therefore, no additional sealing member, such as a 
casing and an 0-ring, is required to be provided to 
the one-way clutch. Such a device provides a sim- 
plified structure. 

However, in this structure, the one-way clutch 
is also disposed at the exterior edge of the internal 
gear, which needs to have a large diameter In 
order to house an epicycle reduction gear. There- 
fore, it is inevitable that the outside diameter of the 
casing encompassing the one-way clutch, i.e., the 
external diameter of the epicycle reduction gear 
integrally formed with the one-way clutch. Is quite 
large. Such a structural feature causes the follow- 
ing problems. 

The internal gear composes a clutch inner 
member, and a clutch outer member, which are 
mounted on the outside of the internal gear through 
a clutch roller. However, as the clutch outer mem- 
ber is large in diameter, the total weight of the 
system is increased. 



Recently, a starter has been proposed that 
includes a starter motor that may be driven at high 
speeds and is then decelerated by an epicycle 
reduction gear in order to reduce the size and 

5 weight of the starter while simultaneously increas- 
ing Its torque. This type of high-speed starter mo- 
tor has been downsized in diameter so as to re- 
duce the tnertial mass and increase the resistance 
to centrifugal force. Accordingly, if a starter nnotor 

70 having a small diameter is equipped with an epi- 
cycle reduction gear integrally formed with a one- 
way clutch having a large diameter, the portion of 
the epicycle reduction gear integrally formed with 
the one-way clutch forms a flange that adversely 

76 affects the starter motor. 

It is generally accepted that a starter will have 
a cylindrical magnet switch disposed adjacent to 
the starter motor. In such an arrangement, the 
magnet switch is disposed adjacent to and at the 

20 outside of the flange-like epicycle reduction gear 
Integrally formed with a one-way clutch. As a re- 
sult, a space that is not filled, i.e. a void, is formed 
between the starter motor and the magnet switch, 
thus adversely affecting the compactness of the 

25 starter. 

In this case, if the internal gear is made thin- 
ner, the mean diameter of the one-way clutch can 
be reduced by the reduced amount of thickness of 
the internal gear. However, this manner of reducing 

30 the thickness and the overall size is not recom- 
mended, as problems, such as decreases in trans- 
mission efficiency and degradation of durability of 
the starter, occur due to deformation of the internal 
gear. 

35 Furthermore, when the clutch of such a starter 

Is in overrun idling, because the circumferential 
speed of the internal gear used as the clutch inner 
member is high and the outside diameter of the 
internal gear is large, the distances of idle sliding 

40 of the clutch roller and clutch inner member in- 
crease, thus increasing the wear and tear on the 
clutch inner member. 
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SUMMARY OF THE INVENTION 



In view of the above problems with conven- 
tional starters, the object of the present invention is 
to obviate problem of conventional starters. 

It is a further object of the invention to provide 
50 a starter with an epicycle reduction gear having a 
one-way clutch, which prevents dust and contami- 
nated water from accumulating in the gear. 

It is a still further object of the present Inven- 
tion to simplifiy the starter structure, reduces the 
55 number of parts and components, reduces the size 
and weight of the starter, and/or also improves the 
durability of the one-way clutch by housing the 
one-way clutch within the casing housing an epi- 
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cycle reduction gear. 

The starter with an epicycle reduction gear 
according to the present invention includes an ar- 
mature shaft of a starter motor having a sun gear 
provided on the outer periphery thereof. A drive 
shaft having a large diameter part pivotalty sup- 
ports planetary gears meshed with the sun gear. 
The drive shaft is disposed coaxially with the ar- 
mature shaft. An internal gear with a large-diameter 
cylindrical part with an annular face formed on the 
inner periphery meshes with the planetary gears. A 
casing encompasses the sun gear, the planetary 
gears and the internal gear. The present invention 
also includes a one-way clutch disposed between 
the internal gear and the inner periphery of the 
casing. The one-way clutch is disposed in a posi- 
tion at the side of the internal gear, and the clutch 
is smaller In diameter than the outer periphery of 
the large-diameter cylindrical part of the internal 
gear. 

Here, the description that the one-way clutch is 
located in a position with a smaller diameter than 
the outer periphery of the large-diameter cylindrical 
part of the internal gear means that the outside 
diameter of the clutch roller or pawl of the one-way 
clutch is smaller than the outside diameter of the 
large-diameter cylindrical part of the Internal gear, 

in a preferred mode, the casing comprises a 
large-diameter cylindrical part and an end-wall part 
both of which compose a cylinder with the bottom 
of the cylinder encompassing the internal gear. A 
small-diameter cylindrical part extends from the 
central part of the end-wall part to the internal gear 
and extends coaxially with the large-diameter cylin- 
drical part and includes a clutch inner member as 
part of the one-way clutch. 

Also, the internal gear includes a small-diam- 
eter cylindrical part encompassing the outer pe- 
riphery of the small-diameter cylindrical part of the 
casing and serving as a clutch outer member of the 
one-way clutch. A large-diameter cylindrical part 
having interior teeth is formed to be larger In diam- 
eter than the small-diameter cylindrical part. 

In a preferred mode, the internal gear com- 
prises a small-diameter cylindrical part having a 
clutch inner member of a one-way clutch and a 
large-diameter cylindrical part having an annular 
face and formed to be larger in diameter than the 
small-diameter cylindrical part. 

The casing encompasses the outer periphery 
of the small-diameter cylindrical part of the internal 
gear and includes a clutch outer member that Is 
part of the one-way clutch. 

In a preferred mode, the one-way clutch in- 
cludes a ratchet-type clutch disposed between an 
end-wail part of the casing and an end-wall face of 
the internal gear facing the end-wall part. 
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Further, in a preferred mode, the one-way 
clutch is disposed at the side of the outer periph- 
ery of a bearing rotatably supporting the armature 
shaft or the drive shaft. 

5 When the ring gear of an internal combustion 

engine rotates at a speed higher than that of a 
pinion gear, the one-way clutch, which is disposed 
within a casing housing the epicycle reduction gear 
and disposed between the casing and an internal 

70 gear, is actuated. As a result, the transmission of 
the torque of the planetary gears connected to the 
pinion gear to the armature shaft of the starter 
motor connected to a sun gear is prevented. 

Particularly, in the present invention, as the 

75 one-way clutch is disposed between the internal 
gear and the casing in a position smaller in diam- 
eter than the outside diameter of the large-diameter 
cylindrical part of the internal gear formed with an 
annular face meshing with the planetary gears and 

20 at the side of the internal gear, the following ad- 
vantageous effects are obtained. 

First, in comparison with conventional epicycle 
reduction gears equipped with a one-way clutch, 
there is no need to dispose the one-way clutch at 

25 the side of the outer periphery of the internal gear 
and consequently the one-way clutch can be made 
smaller in diameter. As a result, the weight and 
space requirements of the one-way clutch are re- 
duced. 

30 Second, even if a high-speed motor, which is 

made smaller in diameter, is employed as a starter 
motor, the epicycle reduction gear equipped with a 
one-way clutch does not need to include a flange. 
As a result, the whole structure can be downsized 

35 and unused space can be eliminated. 

Third, the relative circumferential speeds of the 
friction members (e.g., clutch roller, pawl) in the 
one-way clutch can be reduced when the one-way 
clutch is in an idling state. As a result, the wear of 

40 the friction members can be reduced, and the 
serviceable lives thereof can be prolonged. 

Accordingly, in the epicycle reduction gear 
equipped with a one-way clutch according to the 
present invention, as the one-way clutch is housed 

45 within a casing which houses the epicycle reduc- 
tion gear, dust and contaminated water do not 
affect the invention, the structure is simplified as 
compared to the prior art, and the number of 
necessary parts and components is reduced. In 

50 addition, as the one-way clutch is located in a 
position small in diameter and at the side of the 
above epicycle reduction gear, the size and weight 
of the starter can be reduced, and the durability 
thereof can be Improved. 

65 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other features, characteristics and advantages 
of the present invention will become apparent to a 
person of ordinary skill In the art based upon the 
following detailed description, drawings and clainis, 
ail of which form a part of this application. In the 
drawings: 

Fig. 1 is a partial cross-sectional view in the 
axial direction illustrating the first embodiment of 
the starter with epicycle reduction gear accord- 
ing to the present invention; 
Fig. 2 is an enlarged cross-sectlonal view taken 
along a dot-dash line and viewed from the direc- 
tion as indicated by an arrow II in Fig. 1; 
Fig. 3 is a partial cross-sectional view in the 
axial direction illustrating the second embodi- 
ment of the present invention; 
Fig. 4 is an enlarged cross-sectional view in the 
radial direction illustrating the main part of Fig. 
3; 

Fig. 5 is a partial cross-sectional view in the 
axial direction illustrating the third embodiment 
of the present invention; and 
Fig. 6 is an enlarged cross-sectional view in the 
axial direction Illustrating the main part of Fig. 5. 

DETAILED DESCRIPTION OF THE PRESENTLY 
PREFERRED EXEMPLARY EMBODIMENTS 

An embodiment of a starter with epicycle re- 
duction gear according to the present invention will 
now be described referring to Figs. 1 and 2. 

In Fig. 1 , starter motor 2 is fastened to the right 
end of housing 1 , and magnet switch 3 is fastened 
to housing 1 adjacent to the top of starter motor 2 
(as viewed in this figure). 

The right-end portion of armature shaft 11 of 
starter motor 2, i.e.. the spindle of the starter motor 
2, is rotatably supported by an end bracket (not 
illustrated) of the starter motor 2. Smati-diameter 
portion 11a of the distal left-end portion of armature 
shaft 11 is rotatably supported by bearing 4a within 
a recessed part at the distal right-end portion of 
drive shaft 4. 

Numeral 12 denotes a yoke of starter motor 2. 
Distal left-end portion adjacent to portion 11a of 
armature shaft 11 also has large-diameter portion 
11b, at the outer periphery of which is formed sun 
gear 19, and small-diameter portion 11a further 
protrudes from large-diameter portion 1 1 b. 

Drive shaft 4 is provided so as to extend to the 
left and be coaxial with the armature shaft 11 (as 
viewed in this figure). Distal left-end portion of drive 
shaft 4 is rotatably supported by housing 1 through 
bearing 4b, while distal right-end portion of drive 
shaft 4 is rotatably supported by a center case, 
referred to as casing in the following description, 



through a bearing 4c. 

On the outer periphery of the central part of 
drive shaft 4 is a helical-spline 48 fit to spline tube 
6, which includes pinion gear 60 on one end per- 

5 tion thereof, through helical spline 48 formed on 
drive shaft 4. On the other hand, shift lever 66 is 
pivotally supported by supporting part 15 disposed 
within housing 1. Shift lever 66 is engaged at one 
end in the outer periphery of spline tube 6 and 

10 connected at the other end to plunger 32 of mag- 
net switch 3. 

The description will now turn to the structure 
and operation of the epicycle reduction gear. 

At the distal right-end portion of the drive shaft 

15 4, flange-like large-diameter part 43 Is provided. A 
plurality of pins 31 are force fit into through holes 
formed in the large-diameter part 43, with protru- 
sion portions of pins 31 rotatably supporting a 
plurality of planetary gears 30 via bearings. 

20 Planetary gears 30 mesh with sun gear 19 at 
the large-diameter side and also mesh with annulus 
45 of an internal gear 44 at the large-diameter side. 

Internal gear 44 is cylindrically shaped with 
both ends open and provided with annulus 45 on 

25 the inner periphery. Internal gear 44 is disposed 
coaxlally with armature shaft 11. 

Center case 5, which is referred to as a casing 
In the following description, is roughly cylindrical 
with the bottom and the outer periphery thereof 

30 fixed to housing 1 . Center case 5 includes a gear 
box housing the above-described epicycle reduc- 
tion gear. As illustrated in Fig. 1, center case 5 
comprises large diameter cylindrical part 51, end- 
wall part 52 extending radially and inwardly from 

35 the left end of large-diameter cylindrical part 51, 
and small-diameter cylindrical part 53 axial ly ex- 
tending from the Inner end of end-wall part 52 in 
parallel with part 51. Small-diameter cylindrical part 
53 is fit into bearing 4c for rotatably supporting the 

40 drive shaft 4. Furthermore, the left end of small- 
diameter cylindrical part 53 is locked by circlip 20 
through stress washer 18. Center case 5 is fixed 
and radially caught between yoke 12 and housing 
1. 

45 Next, one-way clutch 7, which characterizes 

this embodiment, will be described with further 
reference to Fig. 2. 

Internal gear 44 comprises large-diameter part 
44a provided with annulus 45 on the Internal pe- 
so riphery, end-wall part 44b extending radially and 
inwardly from the left end of large-diameter part 
44a, and small-diameter cylindrical part 44c pro- 
vided extending to the left from the central part of 
end-wall part 44b. 
56 Small-diameter cylindrical part 44c of the inter- 
nal gear 44 and small-diameter cylindrical part 53 
of center case 5 make up one-way clutch 7 to- 
gether with clutch roller 70 disposed therebetween 
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and spring 71 (described later). End-wall part 44b 
of Internal gear 44 and end-wall part 52 of center 
case 5 can slidably contact both end faces of 
clutch roller 70 to regulate the axial deviation of 
clutch roller 70. 

Fig. 2 is an enlarged cross-sectional view illus- 
trating one-way clutch 7 taken along a dot-dash 
line and viewed in the direction as indicated by 
arrow 11 In Fig. 1 . 

The operational principle of the starter accord- 
ing to the present invention will be described. 

When magnet switch 3 is turned ON and 
plunger 32 of magnet switch 3 pivots shift lever 66, 
shift lever 66 thrusts spline tube 6 and pinion gear 
60 towards a ring gear of an engine (not Illus- 
trated), 

Immediately before pinion gear 60 contacts the 
ring gear, starter motor 2 is actuated to rotate 
armature shaft 11. Driven by armature shaft 11, 
planetary gears 30 rotate through sun gear 19 and 
drive Internal gear 44. 

In Fig. 2, when internal gear 44 rotates, clutch 
roller 70 frictlonally displaces to the right within 
wedge room 72 against spring 71 . Wedge room 72 
is so formed that the radial space thereof becomes 
slightly smaller towards the left side (as viewed in 
this figure). In this arrangement, small-diameter cy- 
lindrical part 44c of internal gear 44 is locked to 
small-diameter cylindrical part 53 of center case 5 
through clutch roller 70. 

Thus, the rotation of armature shaft 1 1 is decel- 
erated by planetary gears 30 and rotates drive 
shaft 4. In turn, drive shaft 4 rotatively thrusts 
spline tube 6 through helical spline 48, thus allow- 
ing the pinion gear 60 to rotate the ring gear. 

If starter motor 2 starts and overruns, pinion 
gear 60 receives excessive torque from the ring 
gear, and planetary gears 30 begin to rotate at a 
high speed. At this time, internal gear 44 receives 
the torque in a direction opposite to the direction of 
the torque that internal gear 44 receives when 
being driven, whereby the clutch roller 70 is 
pressed by spring 71 and is displaced within the 
wedge room 72 to the left towards the wide radial 
space. As a result, small-diameter cylindrical part 
44c of internal gear 44 and center case 5 are 
unlocked. 

As described above, one-way clutch 7 of this 
embodiment adopts small diameter cylindrical part 
53 as a clutch inner member for rotatably support- 
ing drive shaft 4 of center case 5. Therefore, small- 
diameter one-way clutch 7 can be housed within 
center case 5 without changing the structure and 
volume of center case 5. 

Accordingly, the circumferential speed of 
small-diameter cylindrical part 44c of internal gear 
44 used as a clutch outer member can be reduced 
in case of overrun. Furthermore, the distances of 



idle sliding on the outer peripheries of the clutch 
roller 70 and small diameter cylindrical part 53 are 
reduced, and the wear of the peripheries thereof is 
reduced and consequently the durability is remark- 

6 ably improved. In addition, one-way clutch 7 is 
remarkably downsized and lightened in comparison 
with the case where one-way clutch is provided at 
the side of the outer periphery of the epicycle 
reduction gear. 

10 Here, internal gear 44 is formed by molding 66 

nylon, and center case 5 is easily formed by deep 
drawing a carbon steel plate and press machining 
the same in multiple stages. However, it is appar- 
ent that any other producing method or material 

15 can freely be used. 

The second embodiment of the present inven- 
tion will now be described with reference to Figs. 3 
and 4. Common elements with the first embodi- 
ment are represented by common reference num- 

20 bers. 

in the second embodiment, drive shaft 4 is 
rotatably supported by small-diameter cylindrical 
part 44c of Internal gear 44 through bearing 4c. 
Clutch roller 70 is disposed between the outer 

26 periphery of small-diameter cylindrical part 44c of 
internal gear 44 and the inner periphery of small- 
diameter cylindrical part 53 of the center case 5. 

Such a construction allows the present inven- 
tion to achieve the same advantageous effects as 

30 those achieved by the first embodiment. 

The third embodiment of the present invention 
will be described in connection with Figs. 5 and 6. 
Again, like reference numerals represent like ele- 
ments in the embodiments. 

35 in this embodiment, drive shaft 4 is rotatably 

supported by small-diameter cylindrical part 53 of 
center case 5 through the bearing 4c as is the case 
with the first embodiment. However, the center 
case 5 is formed of die-cast aluminum or some 

40 Other comparable alternative material. Large-diam- 
eter cylindrical part 51 of center case 5 Is thick- 
ened radially and inwardly at the radial outside of 
small-diameter cylindrical part 53. A plurality of 
cylindrical grooves 75 are provided circumferen- 

45 tially at regular intervals at the left side in the axial 
direction from the end-wall face at the side of 
internal gear 44 of thick part 53a, Within each 
groove 75, pawl 76 is slidably disposed in the axial 
direction. Pawl 76 is pressed against the left-end 

60 face of internal gear 44 by the spring force of 
spring 77 housed within groove 75. 

Internal gear 44 is composed only of a cylin- 
drical part including the annulus 45. Saw-tooth-like 
grooves 44e are formed in a row on left-end face 

66 44d of internal gear 44, as illustrated in Fig. 6. In 
addition, the tip face of pawl 76 is formed diag- 
onally to match with saw-tooth-like grooves 44e. As 
a result, internal gear 44 can rotate upwards but 
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downward rotation, with upward and downward be- 
ing as represented by this figure. 

This embodiment achieves the same effects as 
does the first embodiment. Furthermore, this em- 
bodiment achieves the same beneficiai results as 
does the first embodiment. 

This invention has been described in connec* 
tion with what are presently considered to be the 
most practical and preferred embodiments of the 
Invention. However, this invention Is not meant to 
be limited to the disclosed embodiments, but rather 
is meant to cover all modifications and equivalent 
arrangements Included within the spirit and scope 
of the appended claims. 

Claims 

1. A starter with an epicycle reduction gear com- 
prising: 

a starter motor (2) having an armature 
shaft (11) with a sun gear 19) provided on an 
outer periphery thereof; 

a drive shaft (4) including a large-diameter 
part (43) pivotally supporting planetary gears 
(30) meshing with said sun gear (19) and dis- 
posed coaxially with said armature shaft (11); 

an internal gear (44) including a large- 
diameter cylindrical part (4a) with an annular 
face formed on an inner periphery thereof for 
meshing with said planetary gears (30); 

a casing (5) encompassing said sun gear 
(19), said planetary gears (30) and said internal 
gears (44); and 

a one-way clutch (7) disposed between 
said internal gear (44) and an inner periphery 
of said casing (5) In a position proximate said 
internal gear (44) and smaller in diameter than 
an outer periphery of said large-diameter cylin- 
drical part (44a) of said Internal gear (44). 

2. The starter with an epicycle reduction gear 
according to claim 1 , wherein said casing com- 
prises: 

a large-diameter cylindrical part (51) and 
an end-wall part (52). both of which include a 
cylinder with a bottom encompassing said in- 
ternal gear (44); and 

a small-diameter cylindrical part (53) pro- 
vided extending from a central part of said 
end-wall part (52) to said internal gear (44) and 
disposed coaxially with said large-diameter cy- 
lindrical part (51) and including a clutch inner 
member of said one-way clutch (7); 

wherein said Internal gear (44) comprises 
a small-diameter cylindrical part (44a) encom- 
passing the outer periphery of said smali-diam- 
eter cylindrical part (53) of said casing (5) and 
including a clutch outer member of said one- 



way clutch (7); and 

wherein said large-diameter cylindrical part 
(44a) Includes said annular face and Is formed 
to be larger in diameter than said small-diam- 
5 eter cylindrical part (44c). 

3. The starter with an epicycle reduction gear 
according to claim 1, wherein said internal 
gear comprises: 

10 a small-diameter cylindrical part (44c) in- 

cluding a clutch inner member of said one-way 
clutch (7); and 

a large-diameter cylindrical part (44a) in- 
cluding said annular face and formed to be 

76 larger in diameter than said small-diameter cy- 

lindrical part (44c); and 

wherein said casing (5) encompasses an 
outer periphery of said small-diameter cylin- 
drical part (44c) of said internal gear (44) and 

20 includes a clutch outer member of said one- 

way clutch (7). 

4. The starter with an epicycle reduction gear 
according to claim 1, wherein said one-way 

25 clutch comprises: 

a ratchet-type clutch (7) disposed between 
an end-wall part of said casing (5) and an end- 
wall face of said internal gear (44) facing said 
end-wall part of said casing (5). 

30 

5. The starter with an epicycle reduction gear 
according to claim 1, further comprising a 
bearing (4a) rotatably supporting a small diam- 
eter portion (11a) of said armature shaft (11). 

35 and wherein said one-way clutch (7) is dis- 

posed at outer periphery of said bearing (4a). 

6. A starter for an internal combustion engine 
comprising: 

40 a casing (5); 

a starter motor (2) attached to said casing 

(5); 

a sun gear (19) connected to said starter 
motor (2) and disposed in said casing (5); 
45 a plurality of planetary gears (30) meshing 

with said sun gear (19) and disposed In said 
casing (5); 

means (43) for supporting said planetary 
gears (30); 

50 an internal gear (44) having a large-diam- 

eter cylindrical part (44a), said internal gear 
(44) meshing with said planetary gears (30) 
and being disposed in said casing (5); 

a one-way clutch (7) disposed between 

55 said internal gear (44) and said casing (5) 

proximate said internal gear (44), said one-way 
clutch (7) being disposed In a position having a 
diameter smaller than an outer diameter of 
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said large-diameter cylindrical part (44a) of 
said internal gear (44). 

7. A starter for an internal combustion engine, 
comprising: 
a casing (5); 

an epicycle reduction gear (30. 44) housed 
in said casing (5) and including an interna) 
gear (44); and 

a one-way clutch (7) completely disposed 
in said casing (5); 

wherein said epicycle reduction gear in- 
cludes a plurality of planetary gears (30); 

wherein said internal gear (44) includes a 
large-diameter cylindrical part (44a); and 

wherein said one-way clutch (7) is formed 
to have a diameter smaller than an outer diam- 
eter of said large-diameter cylindrical part 
(44a) of said internal gear (44). 

a A starter as claimed In claim 7. wherein said 
casing comprises: 

a large-diameter cylindrical part (51) and 
an end-wall part (52), which together form a 
cylinder having a bottom encompassing said 
internal gear (44); 

a small-diameter cylindrical part (53) ex- 
tending from a central part of said end-wall 
part (52) towards said internal gear 44 and 
formed coaxtally with said large diameter part 
(51) of said casing (5). said small-diameter 
cylindrical part forming a clutch inner member. 

9. A starter as claimed in claim 8, wherein said 
internal gear includes: 

a small-diameter cylindrical part (44c) en- 
compassing an outer periphery of said small- 
diameter part (53) of said casing (5) and for- 
ming a clutch outer member; and 

a large-diameter cylindrical part (51) hav- 
ing interior teeth (45) and having a diameter 
greater than that of said small-diameter cylin- 
drical part {44c). 

10. A starter for an internal combustion engine, 
comprising: 

a casing (5) having a small-diameter part 
(53); 

means (5) for enclosing a sun gear (19), 
planetary gears (30), a one-way clutch (7) and 
an internal gear (44); 

wherein said one-way clutch (7) is dis- 
posed between said internal gear (44) and an 
inner periphery of said casing (5); 

wherein said one-way clutch (7) is dis- 
posed at a position next to said internal gear 
(44), and said clutch (7) is smaller in diameter 
than an outer periphery of a large-diameter 



cylindrical part (45) of said internal gear (44); 

wherein said internal gear (44) includes a 
small-diameter cylindrical part (44c) encom- 
passing an outer periphery of said small-diam- 
5 eter cylindrical part (53) of said casing (5) and 

serving as a clutch outer member of said one- 
way clutch (7); 

wherein a large-diameter cylindrical part 
(44a) of said internal gear (44) includes interior 
10 teeth (45) and is formed to be larger in diam- 

eter than the small-diameter cylindrical part 
(44c); and 

wherein said casing prevents contaminants 
from entering thereinto. 
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